Chloroquine-induced nitric oxide increase and cell death is dependent on cellular GSH depletion in A172 human glioblastoma cells.
Chloroquine (CQ) is used to treat malaria and a variety of inflammatory diseases including systemic lupus erythematosus and rheumatoid arthritis. However, CQ is known to cause cytotoxicity of which mechanism is still uncertain. This study investigated the molecular mechanism responsible for the cell death in CQ-treated A172 human glioblastoma cells. CQ-induced apoptotic cell death of the cells in a time- and concentration-dependent manner. CQ also increased the production of nitric oxide in the cells. However, the pretreatment with aminoguanidine (AG) and N-Omega-nitro-l-arginine methyl ester (NAME), nitric oxide synthase inhibitors, did not block the CQ-induced cell death. In contrast to NO level increase, the level of intracellular reactive oxygen species (ROS) and their extracellular release were transiently and mildly increased by CQ. In addition, CQ depleted cellular GSH content, which was accompanied with time-dependent increase in GSH peroxidase without any significant change in GSH reductase activity. Glutathione (GSH) S-transferase activity was only transiently increased at 15 min treatment with CQ. Furthermore, the CQ-induced cell death was significantly suppressed when intracellular GSH decrease was prevented by the pretreatment with N-acetylcysteine (NAC) or glutathione ethylester (GSH-EE). At the same time, the pretreatment of the cells with NAC and GSH-EE significantly blocked the CQ-induced NO increase, representing that CQ-induced NO increase was resulted from the depletion of GSH. CQ also induced time-dependent increase in Bax level and caspase-3 activity with no change in Bcl-2 level. Overall, these results suggest that CQ-induced NO increase and cell death are dependent on GSH depletion, the cellular redox changes.